Enhancing the student learning experience through the provision of improved student feedback is both challenging and complex. 'Feedback for Future Learning' was a Glasgow Caledonian University(GCU)-wide project intended to enhance feedback practices from both the student and staff perspectives; to ensure greater awareness of, and reflection upon, feedback by students; and to encourage greater use of feedback to inform future student learning. The design, implementation and evaluation of approaches to 'Feedback for Future Learning' are described with an emphasis on STEM disciplines. The conceptualisation, design and implementation of a range of student feedback tools and approaches aimed to develop understanding of learning processes, reinforce learning and improve performance. This was achieved through collaboration with the GCU Students' Association and the establishment of the University Feedback Enhancement Group. A series of generic and bespoke seminars, workshops, individual programme interventions and competitions were used to enhance comprehension of the perception, experience and use of formative and summative assessment feedback by students. Providing opportunities for reflection and evaluation together with qualitative and quantitative metrics have demonstrated 93% satisfaction with student feedback enhancement workshops, a trebling of engagement with memorable feedback survey initiatives and an increase by 9% in satisfaction with assessment and feedback in the National Student Survey. A rise by 16% in student satisfaction with the promptness of feedback, an improvement by 14% in satisfaction with the detailed comments received and an increase by 8% in satisfaction with the helpfulness of comments received were achieved. The lessons learned inform the continuing and sustainable enhancement of the student learning experience for STEM students and the wider University community.
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Introduction
Enhancing the student learning experience through the provision and use of high quality feedback on assessed work is a common aim for many higher education institutions. Use of the National Student Survey (NSS) and numerous University 'League Tables', as proxy measures for student satisfaction, adds to the imperative to provide high quality student feedback. Such feedback can, when used appropriately, be a transformative agent for current and future learning (Gibbs 1988 Other indicators, such as student engagement with feedback enhancement activities and free form comments gathered from staff and student events, must also be included in any evaluation of feedback enhancement interventions, if a rounded view of their effectiveness was to be obtained. By deliberate design, these interventions were the outcomes of the 20-member Feedback Enhancement Group, an active partnership among students through their Students' Association Officers and school-based representatives, academic and professional services staff. The Feedback Enhancement Group worked together to design ways to enhance student feedback and future learning through a dialogic approach (Beaumont et al., 2011 ) across a 13,241 fulltime equivalent student university with campuses in Glasgow and London (GCU, 2015) .
Feedback principles
Informed by the work of the National Union of Students 'Feedback Amnesty' Campaign (NUS, 2009) and previous academic studies (Nicol, 2010; Hounsell et al., 2008) , a set of eight 'Feedback Principles' was designed and road-tested with University-wide staff groupings ( Figure 1 ). Staff were encouraged to buy into these principles, in particular how greater engagement by students with feedback through dialogue, asking questions and seeking clarifications, could enhance current and future learning. During the design and road-testing process, most debate centred upon the timely nature of feedback, with staff feeling that a three working weeks window was needed and realistic for the diverse range of modules undertaken with some class sizes exceeding 600 students.
The active involvement of student representatives in this design and road-testing process was invaluable in gaining further traction throughout the University community.
Figure 1 GCU Feedback Principles
Once agreed the 'Feedback for Future Learning' campaign, as it became known, moved into a coordinated programme of enhancement activities.
Feedback enhancement activities
A series of 16 'Feedback for Future Learning' events for staff were held with a range of external and internal speakers; all of whom were encouraged to share their views and experiences of how student engagement with feedback could be improved to benefit the student learning experience. Topics ranged from promoting dialogue, encouraging greater engagement, and applying aspects of educational and motivational psychology, to sessions on how e-tools such as blogs, text walls, virtual learning environments, and rubric-based, video and audio feedback tools could be used to enhance feedback. A 'Feedback Fair' organised with colleagues from the University's central academic development department, GCU Learning Enhancement and Academic Development (LEAD), to encourage sharing of good practice was attended by more than 100 colleagues. A unique design feature offered opportunities where staff could play the role of students through innovative 'Feedback Theatre' sessions. Some of these events also received sponsorship from the Higher Education Academy. Complementary workshops were developed for staff groups such as those undertaking the PgC in Learning & Teaching in Higher Education, new Graduate Teaching Assistants and for student groups. More than 120 'Feedback for Future Learning' workshops were delivered to 1,550 students across the University. These workshops utilised the eight 'Feedback Principles', to help students explore why engagement with feedback was important, and identify personal preferences for receiving and reflecting on feedback to feed-forward and enhance their future learning. The conscious competence learning matrix approach (Broadwell, 1969) was contextualised, to explore using feedback to achieve new competences using examples from real-life situations including job interviews, as well as academic settings. Three simple approaches the 'plus-minus-interesting' action tool (de Bono, 1995) , thinking styles tool and perspective broadening 'helicopter view' tool (Vivyan, 2010) were used to provide a structured approach to help students view feedback positively, promote reflection and enhance future learning performance. Signposting to sources of further support was provided. Participants were invited to complete a short evaluation form giving feedback on the workshops (Gartland et al., 2015) .
In parallel to this, promotional materials including social media messages, pop-up banners, bookmarks, fliers and T-shirts were distributed throughout the University. Learning from previous good practice, a 'Memorable Feedback Competition' (Scott et al., 2011) , allowed further informal measures of student engagement with feedback to be obtained.
Sustainable feedback resources
University-wide resources More than 50 'Feedback for Future Learning' resources have been compiled, ranging from simple feedback templates to experiential videos. Topics such as feedback through live marking, use of textwalls, building formative feedback into lectures, using portfolios for laboratory skills modules for both feedback and feedforward as well as discipline specific videos have been provided. Presentations on diverse subjects including audio feedback, use of virtual worlds, and automated software for feedback are also included. These resources are widely used across the university and are freely available (Figure 2 ; Glasgow Caledonian University, 2016). 
STEM-specific resources
An action research project was carried out with the aim of exploring how online learning resources could be used to provide timely feedback to students in the Built and Natural Environment (BNE) disciplines through vidcasts. This was set in the context of enhancing academic writing skills through online feedback. The design process utilised the concept of feedback being the modification or control of a process or system by its results or effects, for example in a behavioural response. Four vidcasts were developed which used a blend of narrated audio, on screen images and slides (Traxler, 2008; Shapiro and Johnston, 2010) . The first vidcast introduced academic writing including how to write a paragraph at micro level and how to apply scientific referencing conventions. Animated sequences were used to highlight errors throughout the paragraph (Figure 3 ).
Figure 3 Screenshot of 'Introduction to
Academic Writing' Vidcast
The second vidcast considered the planning, construction and writing of a scientific report, including detailed breakdowns of appropriate materials for each report section, whilst features of group reports were considered in the third vidcast. The final vidcast was aimed at executing a complex report using a case study format. The vidcasts were supported with additional web-based materials and were set within the context of exploring new assessment and feedback practices to support the development of self-regulated learners in the BNE disciplines (Nicol and MacFarlaneDick, 2006; Shapiro and Johnston, 2011) . Poll Everywhere, an interactive audience response system that uses mobile phones, Twitter and web-based tools was used to gauge immediate feedback on the academic writing vidcasts (see Figure 4 ).
Figure 4 Example of a Poll Everywhere Question

Outcomes
From 1,200 workshop evaluations received, 93% of students considered the 'Feedback for Future Learning' workshops to be worthwhile. Of the remaining 7%, the most frequent reason offered was of previous familiarity with the content. Key themes included increased awareness of the need to be proactive and to take control of academic feedback. There was considerable evidence of students benefiting from learning how to reflect on feedback, and how to use feed-forward to benefit their future learning and potential employment. Student comments included: "made me more confident to ask questions about my feedback" and "made me think about how I react to feedback and what to do to get the most out of it". These comments were heartening, as 'responsibility' is one of the GCU 'Strategy 2020 Values' (http://www.gcu.ac.uk/strategy2020/).
Overall, students considered that the most important principles were that feedback should be:
• Timely The specific academic vidcasts on writing for the BNE-disciplines were viewed 1,583 times in one academic session, with users indicating that they found the vidcasts, and in particular navigation through the chapters, easy to follow. Poll Everywhere results from BNE students were surprising, with students preferring to ask questions during scheduled sessions, rather than provide personal information using their mobile phones. This may be due to students not wanting to provide their mobile phone numbers, incur texting costs, lack of time, or simply due to survey fatigue (Porter et al., 2004; Porter and Whitcomb, 2005) . Immediate response systems may also suffer from a lack of time for reflection and be products of students' own perceptions of their cognitive development levels (Clouder, 1998) .
In terms of the NSS, the university-wide 'Feedback for Future Learning' campaign achieved an increase by 9% in overall 'Assessment & Feedback' satisfaction, including increases of:
Three 'Memorable Feedback' competitions were held, with entries trebling to 600 over three sessions, and 1,200 in total. Students demonstrated a greater knowledge of the different types of feedback they had received. Freeform comments demonstrated an increased recognition of the need to be proactive in reflecting upon feedback comments and take responsibility for their own learning. The improved NSS 'Assessment and Feedback' scores reflect the effectiveness of the materials developed, greater awareness and enhanced commitment of staff across the university to the importance of providing high quality feedback, and student recognition of the importance of dialogue and reflection as part of the learning experience.
Embedding impacts
All new GCU students can access 'Feedback for Future Learning' materials from induction onwards and the centrally produced resources continue to be available to all members of the University community.
The University's Academic Schools are now responsible for feedback enhancement, which is incorporated into annual action-planning, and a reduced level of central support remains available. Whilst feedback practice has been enhanced through this initiative, the University has recognised the need to maintain a focus on this aspect of the student learning experience. As a result, 'Feedback for Future Learning' is now part of central student engagement activity at GCU, and was recently mainstreamed into core quality enhancement and assurance processes.
